Introduction {#sec0005}
============

Obesity is a serious problem in both developed and developing countries. It is likely one of the factors that is most associated with the increase in the morbimortality of the global population nowadays.[@bib0145] The increase in obesity will likely cause an increase in the incidence of knee osteoarthritis and hence in the number of total knee arthroplasties (TKA).[@bib0150]

Evidence indicates that the relative risk to undergo a TKA varies from 3.20 for overweight individuals to 32.73 in individuals with morbid obesity grade [III]{.smallcaps}.[@bib0155] High body mass index (BMI) has been shown to be a risk factor for worsening of knee osteoarthritis.[@bib0145], [@bib0150], [@bib0155], [@bib0160], [@bib0165] The relationship between arthroplasty and increased BMI is therefore increasingly important in relation to the outcomes in the postoperative period and the expectations of patients.[@bib0165]

To date, the gold standard treatment for obese patients with knee osteoarthritis remains the subject of debate, since patients with a high BMI (\>30 kg/m^2^) are at higher risk of developing complications after TKA.[@bib0170] Kerkhoffs et al.[@bib0175] suggest that these patients should first undergo a body weight control program in order to reduce the risk of postoperative complications, which is why many surgeons are reluctant to perform TKA in this population.[@bib0180] The impact of body weight on TKA has not been fully explored. Clinically significant body weight gain after TKA could pose potentially harmful health risks.[@bib0185]

However, preoperative weight loss in TKA is an important measure that should be strongly encouraged, since high BMI has been shown to be a risk factor for worsening knee osteoarthritis.[@bib0190], [@bib0195], [@bib0200], [@bib0205], [@bib0210], [@bib0215] The benefits of weight loss include decreased surgical risk and increased longevity of the prosthetic implant. However, several studies have demonstrated that patients who undergo TKA tend to maintain or gain body weight after the surgical procedure when compared with the period before the placement of the prosthesis, which leads to an accelerated increase in prosthesis wear. Therefore, the obese patient will have to undergo a new surgical intervention in a shorter time interval than those with an adequate BMI.[@bib0145], [@bib0155], [@bib0160]

The rate of obesity among the adult population has increased in epidemic proportions. Statistical data support the hypothesis that obesity rates will continue to grow until 2030.[@bib0220] According to the medical literature, the obese and overweight populations, assessed by BMI, are more likely to have conditions such as knee osteoarthritis.[@bib0145], [@bib0150], [@bib0155], [@bib0210] In the present study, it was observed that the vast majority of patients eligible for TKA are above their ideal weight (82%).

The significant improvement in joint pain and functional limitations after TKA[@bib0210], [@bib0215] does not change the patients' lifestyle habits.[@bib0225], [@bib0230], [@bib0235], [@bib0240]

The results of these studies are alarming, since the number of young patients undergoing knee arthroplasty is gradually increasing.[@bib0205], [@bib0220] Furthermore, a higher-than-ideal BMI raises concerns regarding the lower durability of the prosthesis.[@bib0205], [@bib0240]

The present study aimed to investigate the effect of TKA on the BMI of patients undergoing this procedure.

Material and methods {#sec0010}
====================

Through a retrospective analysis, the medical records of 100 patients who underwent TKA from August 2011 to July 2013 were analyzed. As this was a retrospective study, the institution did not require approval from the Ethics Committee. The inclusion criteria were: male and female patients with a diagnosis of knee osteoarthritis, BMI greater than or equal to 20, who underwent knee arthroplasty, with a minimum 1.5 years of post-operative follow-up. Patients with incomplete data and records and those who were not weighed (in either the pre- or postoperative periods) were excluded. Of the 100 records analyzed, 91 met the aforementioned criteria. Of these, 21 (24%) were men and 70 (76%) were women. In the preoperative period, the mean age of the sample population was 68.1 years (SD ± 2); 69.1 ± 2 for men and 67.2 ± 2 for women.

Both weight and height in the preoperative period were measured on a conventional scale with a height gauge. BMI was calculated using the body mass/height[@bib0150] formula. The current weight of the patients was assessed again at least 1.5 years after surgery. Patients were stratified by BMI as follows: normal weight (between 20 and 25), overweight (between 25 and 30), and obese (over 30), as proposed by the World Health Organization.[@bib0195], [@bib0200]

Data were analyzed by SPSS software for Windows, version 17; descriptive statistics and frequency distribution were observed. Groups were correlated using the Mann--Whitney test. BMI variations were compared between male and female patients, and a comparison of the groups stratified according to BMI was also made.

Results {#sec0015}
=======

Mean preoperative BMI was 27.24 kg/m^2^. As shown in [Table 1](#tbl0005){ref-type="table"}, in the preoperative period 17 patients had normal weight (BMI 20--25), 65 were overweight (25--30), and nine were obese (\>30).

Postoperative analysis showed a decrease in weight in 41 patients (46%) and weight gain in 50 (54%). Mean postoperative BMI was 27.16 kg/m^2^; overall, a slight decrease of 0.08 kg/m^2^ was observed. Therefore, mean BMI of the study population remained practically unchanged.

[Fig. 1](#fig0005){ref-type="fig"} presents the BMI variation within each group. In the group with preoperative BMI from 20 to 24.9, a slight tendency toward increased BMI was observed, with a rise of 0.04 kg/m^2^ (23.91 *vs.* 23.95). The same pattern was observed in the group with BMI from 25 to 29.9; the preoperative mean was 27.1 and the postoperative mean was 27.12, *i.e.* an increase of 0.02 kg/m^2^. Conversely, a downward trend was observed in those with preoperative BMI greater than 30 kg/m^2^, with a fall of 0.42 kg/m^2^ (31.66 *vs.* 31.24). Once again, the mean BMI remained practically unchanged.

Discussion {#sec0020}
==========

As observed in the present study, there was no significant reduction in body mass after surgery, and 54% of the patients presented weight gain. Of the three groups, only the group of patients with preoperative BMI above 30 kg/m^2^ presented a trend of body mass reduction. Some studies reported that a post-operative weight gain of more than 5%--10% had a negative impact on pain and function.[@bib0245]^,^[@bib0250] According to Teichtahl et al.,[@bib0250] a significant predictor of postoperative weight loss is worse preoperative function. The present study is in agreement with a study published by Zeni et al., in which 47% of the patients studied presented weight gain one year after the surgical procedure.[@bib0255] A similar trend of maintenance of BMI levels above the ideal was observed in men and women. Other studies have observed a greater tendency of women to lose weight post-surgery and a lower propensity for men to either lose or gain weight in both the pre- and postoperative periods, in addition to a lower propensity for weight gain in older patients.[@bib0260], [@bib0265] Stets et al.[@bib0270] also found that only 21.5% of their patients presented a reduction in BMI; in the other patients, weight was maintained (59.2%) or increased (19.9%). Regarding obese patients, Järvenpää et al.[@bib0275] observed a lower loss of periprosthetic bone mineral density in the postoperative period, probably related to a greater induced stress due to high body weight.

The present study corroborates the findings retrieved in the literature, in which no significant decrease in BMI is observed.[@bib0225], [@bib0230], [@bib0240]

The limitations observed in the present study include the lack of a control group and data on nutrition, physical activity level, socioeconomic profile, and educational level of the studied patients. Although some studies did not show significant difference in the impact of preoperative weight loss on surgical site infection and hospital readmission rates,[@bib0280] the present study shows the importance of the decrease in BMI immediately in the preoperative period, since there is a tendency to increase or maintain weight among patients submitted to knee replacement.[@bib0165], [@bib0170]

Regardless of weight and BMI prior to the procedure, contrary to what was believed, the improved mobility obtained with arthroplasties did not lead to a reduction in the anthropometric measurements in patients with BMI between 20 and 30 kg/m^2^; however, in patients who were obese prior to surgery, there was a slight trend toward a reduction in BMI.

The reasons why patients undergoing TKA cannot lose weight need to be better evaluated and may be the subject of future studies.

Conclusion {#sec0025}
==========

Patients who underwent TKA did not obtain a significant reduction of BMI after the surgical procedure. Of these, 46% lost and 54% gained weight in the postoperative period.
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Stratification of patients by pre- and post-operative body mass index.

Table 1

  ------------------------------------------------------------------------
  Pre-operative classification       Post-operative classification
  ---------------------------------- -------------------------------------
  Normal weight (20--25 kg/m^2^):\   Normal weight (20--25 kg/m^2^): 15\
  17                                 Overweight (25--30 kg/m^2^): 2\
                                     Obese (\>30 kg/m^2^): 0

  Overweight (25--30 kg/m^2^):\      Normal weight (20--25 kg/m^2^): 2\
  65                                 Overweight (25--30 kg/m^2^): 61\
                                     Obese (\>30 kg/m^2^): 2

  Obese (\> 30 kg/m^2^):\            Normal weight (20--25 kg/m^2^): 0\
  9                                  Overweight (25--30 kg/m^2^): 2\
                                     Obese (\>30 kg/m^2^): 7
  ------------------------------------------------------------------------
